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DUPLICATE 1 

This invention relates to moulded combustible products that emanate a 
5 pesticide into the atmosphere on combustion and more particularly to such 
products that undergo combustion for a prolonged period thereby providing an 
extended time period of pestiddal activity. 

Backeronn d Art 

The l«nd of products to >Artiich this invention relates are commonly 
10 referred to as "mosqurto coils". Such coils are characterised l)y being ^^^^^^^ 
from a combustible material which is shaped into a circular hehx. Included in 
the combustible material are one or more pesticides, which in flie case of 
products active against mosquitoes will be insecticides. As the product bums, 
the insecticides are emanated into the atmosphere by virtue of their volatility. 
15 Ideally, such coils will provide an effective level of Insecticide m the atmosphere 
for an appropriate time period. 

Typically, mosquito coils are used in environments where persons sleep 
and are therefore unable to destroy mosquHoes before being bitten. Another 
usage is environments whei^ infants pr others incapable or having a limited 
20 ability of destroying attacking mosquitoes are placed. 

It will be readily appreciated that mosquitoes are vectors for a number of 
particulariy persistent and often life^threatening or at least debilitating diseases. 
Most Significant among these diseases Is malaria, it is therefore higher 
desirable to prevent mosquito bites as a means of preventing the contracting of 

^ "^M^^es are particularly prevalent in tropical and sub-tropical regions. 
Many of these regions include countries with relatively low per capita incomes. 
It is therefore desirable to be able to provide pestiddal products that arB highly 
cost effective. In general tenns. traditional mosquito coils fiitfli this role. They 
30 are relatively easy to fomn and include low cost ingredients. As errianation of 
the insectidde Is only dependant on combustion of the coll. the only source of 
energy required Is sufficient heat to initially ignite a coil to cause it to combu^. 
However, one feature that is lacking in such colls Is the ability to rehably 
provide a period of sufficient insectiddal activity while a person sleeps 
35 overnight. Typically coils should provide up to about 8 hours of insecba^^^^ 
coverage. However, due to brealcage. tt is not uncommon for a coil to bum for 
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planar d«uJhrf.ces in a moulding or other shaping process. t^"^ 
:^:^Lcoii.app»«intHe<»nt..isasma,,ape*^^ 

tocate *e moa<,uto coll on an upstanding pin^ J'r;^^'^^":,"^ 

^» =rr:rngrroor.:;:r:si^^^^^^^ 

» as to form a continuous spimi with the beginning of the coO. which B 

15 ftamtheoulBrbBglnnlngendlolhemountedtenriUnalend. . . ^ „ 
It Should be appreciated that mosquito colls may also "ejom^d as 
.ouue J^-arhelic:' *esa stn.ctur«s. the helices a^ fo^cd .^ 

This J^lrt of the fe« that they are quite briHie and duflng manufacture, 
rr^btngp«.tK»d.ap,anar<.r.««^^^^^^^^ 

25 upwaraiy. 4„„«nort and in use by a consumer. In this latter 

rTTim^tnrrrsur e=».is: -stde^t^e ca^^^n 
^n'u^ and mounting a coil. More espedally in the case 
^Zre must be tal^en in sepa,«ting out each » 
30 Main It must be emphasised that any breakage of a co* etfecbvely results 
" r.:L"ngshortsnedLh,nleng.handmostsign.^n^ bo^t-^^^ 

b=::rs::rTheT^^^^ 
. bzra^a::inhTmr^::r^^^^^^^^ 

^pe of the coH. While this method reduces the breakage of the cot. the 
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cutting of the thk* oardboari results In the damafle and breakage of me cutUng 
ZZ. The ooste associatod «iB. the regular replacemerrt of the kn«es .s 

"^""^Xmrt recogmsha the short comings of traditional mosquito oolls the 
; present mvertore have sought lo previde an imp«.ved coil 

p^nfl a pmlonged eltectiva period of insecttcidal coverage and .s p^iuced 

S,TmaLr resulting in a cost effective product relative to the t^-*"'^ ""^ 
This has bean achieved by recognising that rather than fbmimg the oolls 

as planar helloes which need to be handled with some care, the ooils are 
0 mJ^rjto a form which s-gniHoan-y reduces the chance of breakage and 

does not involve cutting thick cardboard. 

"'^"'^^^a flret aspect me present »,ven«on c^ta -n a 
combu^e pi^ada. product compdslng a stmcturel ^ 
,5 moulded pulp of organic fb^us matedal. cellulose Hbres. wood ftee fibres, or 
mixtures thereof, the product IncludinB one or 

whfchpreductoncombusooneranatealhepesticldeintotheatrnosphere. 

in a second aspect, the present Invention consistsln a method of making 

a combustible pesflddal product comprising the steps ot 

20 fom«ng a pulp of organic flbreus matertal. ce»ulose fibres, wood free 

fibres, or mbdures thereof, 

the addition of one or more pestkSdes, and 
mouMing the product by vacuum moulding 
to forni a combusUWe pestlddal product. ^^^.^ su-h as 

2S Throughout this specfflcaHon the word "compnse". or venations such as 

-oompZ^ or "compdsmg-, w» be unde^d to Imply the Indusion of a 
Zd'^lement.ln.egerors.ep.orgreupofelen^n^lntege^^^ 
the exclusion of arv other element, mieger or step, or group of elements, 
infegei. or ste^^ ^ ^^^^^ ^^^^ «„ be made to 

mosquito coils aLugh it must be appreciated that this lmren«on « no. s<. 

"^in a prefen«d embodiment the preduCisfbnned "V •""""■^^^l* 
ttre desired shape. Typically the shape will be helical aBhough not necessartly 
35 drcular. 
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The pulp is mouWed .«to *e shape of a nK«».no coll by vacuum 
ft,™ a ^Zn a mould covered by a mesh screen being lowered mto the 
■Tt^lf ne^si^nt^ber of Immersions, and oncea sufilcientflb^ 

^^u:ihen being used to the pulp. °P-»"«,,^^^:;X^^ ^ 

10 inchesofl^.ya«P«fe.ab.e.Thep,oductr^enbe1^^ 

IS «»^«"«'"™'"*f,'"°"o'„™:«s Is similar to vacuum moulding in that a 
The thermofonmmg process is similar i« a„ri « 

™- -rrth-^Tr.r^r'deScnr 

vacuum is applied to the ^^^Wjwt^ a ^ ^^^^^^ 

e001*>a. most preferably 400kPa and at a tsmpemture of be*««. ^'^^ 
preferably 250-C. The product may undergo furOjer procesainfl. for example. 

30 -prrL^:;^rrr:::u^^^^ 

vacuu:ruZard:eJ;o^n,.ngtecHnl,uesW, differs 
Some of these pemiutatlons could include: „ .aDaiately 

pressing and heating the pmduct at the same tme or separately. 
36 pressing the product after or before drying. 
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partially drying the product then pressing, preferably followed by further 

drying, 

using heated or unhealed moulds, 
drying the product either in or out of the mould. 
5 using mechanlcai or pneumatic means to press and transfer products. 

using vacuums and/or compressed air being heated or unheated to aid in 
dewatering. 

To aid transfer of the pulp product from the mould, the sides of the mould 
may be slightly tapered. An angle of 0-30 degrees, preferably 5-10 degrees is 
10 commonly used and is temied the 'draft angle'. 

The advantages of thermofomiing over most other methods of 
processing include high output rates, good quality physical properties in 
finished parts, namely a smooth surface finish on both sides of the product, 
density control, and thickness control, and less space and eneigy lequlrBments 
15 as there is no need for a drying oven. 

The pulp can be manufactured from readily available and Inexpensive 
combustible oiBanIc fibrous materials, cellulose fibres and wood free fibres. 
Examples, without limitation include waste paper and cardboard, old 
newspaper, kraft pulp, coconut powder, straw, bagasse, bamboo, cane, straw. 
20 grasses, weeds, tea leaves, charcoal powder, sawdust, cotton, cloths, rags, 
and huste of materials such as rice, wheat and coconuts. Preferably, old 
newspaper is used. 

Whilst this inventfon is applicable to a variety of pesticldal substances, 
the preferred forni relates to the use of insecticides, particulariy insecticides 
25 that are effective against mosquitoes. 

The insecticides used in this invention comprise all residual insecticides, 
including non-microencapsulaled insecticides, microencapsulated insecticides 
as well as mfadures of non-microencapsulated and mteroencapsulated 
in&ectiddes. 

30 It is preferred that the one or more insecUcWes comprise substances 

which are toxic to mosquitoes. Without limitation, these include esblothnn, d- 
allethrin. piallethrin. transfluthrin. bioallethrin. esbloalieihrin. pyrethnns. 
citronella. pyrethroWs. neem oil and mixtures thereof. When eabiothnn. c|. 
allelhrin prallethrin. transfluthrin, bioallethrin. esbioallethrin. pyrethrins. and 

35 mixturesthereof aroused. typlcallytheywlllbeinanamountoffrom0.01 toO.6 

% w/W preferably to 0.02 to 0-3 % w/w, most preferably 0.04 to 0.1 % w/w. 
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they w«l bs in an amcaint ol from 0.01 10 iu 

wMr. moat preferably 0.04 to a % w/w. . as a result of ihe 

. pestlo^ebeln^vclat^sedas^ac^^^^^^^ ^ ^. ^ 

a con. the temperatu-a "^.'Lr^ng «o the lneula«on properties of tha 
tempam.u« wl« be somewhat ^^^^^ vrt** boB at 160-170-C 

p„,p. This means "'^"'"^""■^^^l^^pC behind *e burning tip. 

win be volatlsed and released »ito the ^t^^P" ^| ^ metal nMrate or 

Thep.*may>ncludeanac^-^.^^-^;^ 
HiWe fc, an amount of from 0.04 ^ * ^ ^ 0.ZO to 1.20 % 

.nete. n«,ate or nitrate '"'^1 or nWes that may be 

wft,. most preferably about .11 %^ end mixtures thereof. It 

used include sodium, potassium. -^^J^^ preferably as the 
„ is preferred to utilise polassnim as the n*rate or t 

mtrata. ,• ...nh maial nitrate or nitrite, the pulp may 

AS an alternative ^'^^^^Xlr, amount of from 0.02 to 
include an alkali earth "''^'"T^^^ or bicarbonate «lll be 
1^3 % w/w. preferably the «^ ^most preferebly rfx,ut 0.82 
- rr r r^^b^-^ - may be used ..ude sodium. 
^U,„.calcium.magneelum and noctures mereof. 

ft IS prefenad to use ^ ,n an amount of fWm 0.01 to 

sodium silicafe may be Included n me p.«P > ^ ^ 

^ 0.10 to 0.70 % ^, most „M and selected from 

A phosphate in an n,onoammonium phosphate. 

^ 8,oup oonelstlna of ■'^TP'^^^'iry be included in the pulp. 
Wammonium phosphate and -""f"^ ^^offtom 0.02to0.40% 

30 Prefe.ab.ythe phosphate -y be .no.^«<^ '"^l^Lre. o, these phosphates. 
wM, most preferably about 0.14 A wAv. ru 

diammonium phosphate 18 preferred. ^ ^ „^ and 

A boron compound In an ^'""V'l^sodium tetraborate hydrous, 
selected ftcm the group consis«ng Of bon^^sod^^ ^^^^ 

» sodium borate. J^^^y be Included In the pulp. Preferably 

boronalrocalcite and mixtures thereof may 
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the boron compound may be Included in an amount of from 0.10 to 0.70 % w/w, 
most preferably about 0.66 % w/w, Furthemiore. of these boron compounds, 
sodium borate Is prefenred. 

It is within the scope of this invention to include a perfume and/or a dye. 
5 Both the perfume and the dye. If included, will be selected on the basis of 
satisfying specific organoleptic raquiremenls. It will of course be appreciated 
that the perfume must be suitably stable under the conditions of combustion of 
the coil. 

The thicfoness and width of the pulp are of great importance In 
10 detemiining the bum rate of the coil. It is desired to have a coil which has a low 
bum nate as less mass is required in the ooll. In a prefenred embodiment, the 
structural element is made from moulded pulp, with dimensions of 3-10mm 
wide by 1-6mm ttilck. preferably 6mm wide and 4mm thiclc. The desired length 
is from 500 to 1500mm. preferably 1100mm. The cross-sectional combustion 
15 area is shaped in a rectangle, triangle, square, half-clrde. u section or 
combinations thereof. Where the coil is a single helical coil, the weight of the 
single ooll is 8 to 20 grams, preferably 1 2 grams. 

It has been found that the density of the pulp is also of importance- To 
achieve appropriate bum times, the pulp has a density of 300-1000kg/m . 
20 preferably 400^00kg/m^ most preferably 600kg/m» Low densities bum too 
rapidly, while high densities have difficulty sustaining combustion. A density of 
about 600kg/m» is preferred as the relatively high density provides rigidity to the 
ooll and ensures that the coll does not need to be too large in size. Coils with a 
density over GOOkg/m^ will sustain combustion by adding accelerants to the 
25 pulp However, the use of accelerants Increases the bum rate of the coil. 

Other components that may be added to the pulp or applied as a coating 
after the product has dried Include binders, dewatering agents, chemicals to 
increase the wet and dry strength of the product, starches, for example. 
Tapioca. Tamarind and com; gums, for example, guar, arable and xanthan; 
30 talc, and glues, for example, PVA. Typically, starch Is present in an amount of 
from 5 to 15% w/w. Ail other components mentioned may be present In 
amounts of less than 1%w/w. ^ . . 

Broadly speaking, the various materials to be included In the pulp may 
be either incorporated during the preparation of the pulp, applied as a coating 
35 after the moulded pulp product has been formed or both Inoorporated and 
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applied aBacK»Hnfl..t»p™fa«ble mat me applied asacoBBng 

ntt^nweachbedisBc^edina^sameaqueo^som^^^ 
40 WWtel the aforementioned matenals may be ^''^^^^ 

Zl^S^^^^ - - Pe^- end tHe one 

" ormorepesti^^^^^^^^^^^^^^^^^^ 
«B, a suitable thickenlna agent euch as guar gum to torn, a paste «.» to 
allow applleallon by painting or lolling. materials as a coating, a 

'""rr::^'^^'^:-— aPP^ea and me resu^ant 

240gm^prX-bly5^gm- '"^tT J!^" ^t'^^"^ 

'^aVed^acoating.tt»coatv^ght,s^^^^^ 

Application of the coatings may occur "^''^9 '^""^ dissolved or 
paln.lnrpHn«ngorsp.v.g. l^^^^lZlT^^^^^ 

gravure printing and Irthographta printing may be used. 
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When produced as mosquito coils. Ilie products of the invention may 
bum typically for up to 24 houis. By adjusting parameters such as the density, 
thickness, width and mass of coil, various bum times may be obtained. For 
example, bum times of at least 4 hours, preferably 7-8 hours may be obtained. 
5 It wlU also be appreciated that the amount of the various additives such as the 
alkali earth metal nitrate or nitrite, the sodium silicate, the phosphate and the 
boion compound wfll affect bum time. 
Hriwf nflgnrintion of the Drawings 

Figure 1 is a graph showing the effect of width and thtekness on the bum rate 
10 of the product with a density of 380± 25 kg/m^ 

Figure 2 Is a graph showing the effect of width on bum rate of three different 

products with a density of 450 + 50kg/m^ 

Figure 3a is a plan view of the moulding apparatus of Example 1 

Figure 3b is a sectional view A-A of Figure 3a. 
15 Figure 4 is a view of the vacuum apparatus used in conjuncHon with the 

moulding apparatus. 

in Older to better underatand the nature of the Invention, a number of 

examples will now be described. 

Example 1 . , ^, 

20 As shown In Figure 3b the moulding apparatus 10 oompnses four mete^ 
components 11.12,13 and 14. The components are a support plate 1 1 , overiaid 
by a stainless steel mesh screen 12. a suction mould 13, and a press tool 14. 
Mesh screen 12 is fixed to the mould 13 using fasteners at tocatton 15 In a 
manner such that the screen is sandwiched between support plate 11 and 

25 mould 13. ^. - * --r 

In use the mould 13 is placed into a vacuum vessel 16 containing water 17 
which is connected to a vacuum pump 18 by a vacuum hose 19 as shown In 
Figure 4. A 0.5% pulp solution was made by dispersing old newspaper In water 
with no additives. The pulp solution was poured into the mould 13 and a 

30 vacuum of 15 to 29 inches of mercury drawn. Once the pulp solution had all 
been added and sufficiently dewatered the press tool 14 was pressed down 
Into the mould 13 as is best seen in Figure 4. This further dewatered the pulp 
and was found to produce samples of relatively consistent quality that had a 
density of about 300kg/m« The moulding apparatus 10 was then dismantled 

35 and the pulp strips removed and dried In an oven at 65«»C. To achieve densities 
greater than 300kg/m^ the pulp strips were placed back In the mould 13 after 
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nmL^6oS^,M^v.Hhoutmen.edferaocelen„«». 

. bum rate when lt>e ttiickness. 
, Trials were conducted to compare the efl^ ^ 

«idth end density of the stHps we* ^TrnrWes of 300^ and 

^^'^^-^-^'^^^::',^"Zn^ bun, rate ,n 
eOOI«rtn'. These strips were then ljumt to aetermi 

8*" . ■ _ twrftness and widths on bum rate. 

- ::r rrtr^tr^T::- .n^se, ^. and 

incTBasing thickness Increases bum rate. ^ 

50kg/m^ when an accelerant <*^^^j 
16 when usmg white office paper Instead of old newspaper 

F:xamD>e 3 „ rate when white office 

Trials we« conducted Jo "T^^^'X when the accelerant 

potassium ^^^^ ^^^^^ Figure 2 shows that using wh*e 

20 concentration of 0.125% in the puip soi » ^^gHoally. Ukewise 

considered in all aspects as inustrative and not «stnolwe. 
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1 A combusflWe pestlcldal product comprising a stmcturol element formed 
ai a moulded pulp of organic fibrous material, cellulose fibres wood free flbies, 
or mixtures thereof, the product including one or more pesticides. 
5 which product on combustion emanates the pesticide Into the atmosphere, 
r A^mbustlble pesticldal product as In dalm 1 wherein the product la 
formed of a vacuum moulded pulp. ^ * . 

A combustible pesfcUlal product as in dalm 2 wtierain th. p»ducl » 

10 4. A combustible pastlclda. pKKiuct as In claim 3 «h««in ^^^^ 
mern»formedatatempe,..u,«ofbat»«an80U,400"C.p^y^ 
at a pressure of beh«ean 50 to ISOOkPa. preferably 200 to 600kPa. most 

TTJ^U^ pesticida, product as In an, one o, tbe p«ce<..ng da.n» 
te therein the product comprises ^ fnccfor^ ."to Ihe ««!^P 

preparation and/or applying to a pulp as a eoatlnfl the«»f at least one of the 

'^'^II^Lr.hmetaln.r^ornitr.eH.anamoumoffrornO.O^^ 

an alkali earth carbonate or btearbonate in an amount of from 0.02 to 1.83 A 

20 w/w; ^ 

sodiumsiBcaleinanamountoHron,0.01to1.37%wA«: _ . . 

a phosphate in an amount of from 0.01 to 0.40% wAv and ^^^^^^ 
group consisting of diammonium phosphate, monoammonium phosphate, 
triammonlum phosphate and mixtures thereof, 
« aTTLnpld in an amount of f^m 0.01 to 0.92% w/w and "^o^J^ 
the group consisting of l»rlo acW. sodium tetraborate hydrous. «<"l«m^iafe 
potislum borate, calcium borate. *c perborate, boronatrocatate ar«l 
mixtures thereof, and optionally 

30 e^.'-^Tm^tCtr- making e moukled combus«b,e ^ ^'^.^ 
deimed in claim 1 in whld, the one or more pesticides are ^ectodes. 
ptlar^bly esblothrin. d^allethrin. pralle«,rin. trans«uthrin broaltemrin. 
esbioallethrin. pyrethrins. cttronella. pyrelhmlds. neem oH and "x^^' 
7 A combustible pes«cklai produc* as claUned in dalm 6 v^«»!*^-"J 

35 or more pesticides are selected from the group consisting of «brom*i. d- 
^Ilemnn. fransnuthrtn. WoallelhHn. esbloa«eth,1n. pyrethnns. 



15/07 2002 16:51 FAX 0148221B876 
11056P5 



„.™M-rc BRITISa PAT OFKI Iffl 03^28 

RB-PATENTS ^ DRixi— 



10% WA«. P^femHy 0.01 to 6% w/w. most preferably 0.04 * 6 A wM. 
8 A ;omb«st.ble pesticldal product as in any one of ^-^^^J^jj^^; 
fte alkan earth meta, nitrate or nWe is included In an amount of f«n 0.20 to 

0 1.20% w/w. preferably about 1. 11% w/w. .j,=„. «»„ o wherein 

0 AcombustlblepesUcida. product as in any oneofdainreStoOwh^^ 

Z nnrates and nttrttes are aeleoted fron. ~ — ^^'^^^^ 
sodium nitrate, potassium nitrite, potassium ™ 
^.e. magnesium ntoite. magnesium nitrate and -"1^*^;^ ^„ 
„ 11 A combustible pestioidal product as in any one of claims 5 to 10 W^^^^ 
^e all^H earth metal carbonate or bicarbonate is m an amount of f^m 0.01 to 

:r;:mrrerrr^» . ^ - — - — 

:f b J^bTnates are se^d from theg^P oo^ 1^^;^ 

tt» sodium snicate la Included U, an amount of from 0.01 to 0.70% w^. 

the phosphate Is Included in an amount of from 0.02 to 0.40% wm, 
frA—blepestU^dalprnduct as in .almuwhereu, the Phosphate IS 

30 diammonium phosphate. ^Haims s to 15 wherein 

ie. Acombustlble pestiddal productas In ^'T^^^^o^^^. 
Ihe boron compound Is included In an amount of from 0.10 to o 

^irfoirr :r.dal p^-u. as . any one - •^'^^j; 
» herein «« thtafcnese of the pulp product is *om 1mm to 6mm. pref*rab^, 
4mm. 



^ BRITISH PAT OFPI ^ 020/028 

V/^2002 16:52 FAX 014S221887a RB-PATBSTS 



18 A con-busBble pesUddal pmduC «» In any one of the P««^'"9j^"™ 

' irToombusBble pes«clda. p^duct as in any one of the preceding 

IJn r^ensity the pu.p pnKU.ct ,s fn»n 300 to lOOOKgM^. Prefera-ly 

r Tr:Lrprr;^r:-.n .y one o, t. P-e^. .-n« 
« l«,n «,e p,od.C has a cn^ss^ectiona. "-""ri:::^ ' 
»<*angle. triangle. s<,ua«. halW.«te. u sed,on 
22 A oombuslible pesticWal product as in any one of ttio P-^f 

,5 pulp, coconut powder, straw, bagasse. f'*''™*'^^ ^ huste of 

tea leaves, charcoal powder, savvdust. cotton, cloth and rags, and huste or 
matarlals Including rice, wheat and coconut.. „»cedinB claims 

23 A combustible pestiddal product as In any one of the preceding oaini 
whe.mr^ating'L applied to the pu* by roOing. paintng. pnntmg or 

" Toombustlbla pesticada. product as In any ^^^^^'^f^^ 

c!n inim.. dewatadng agents. chemU:als U, Increase *e wet end dry 

- rr::rrt^r;^--"roro 

IrJ!; '3 a -scuHo coH having a bum tUne of a. .east 4 hours. 

^'J:^^. pesdCda, product as m claim 26 wherein .he co» 
30 ^apad aTa single helica. con. double coy. t-lar^gular. hexagon, polygon. 

rectangular or other cor>nguratlona. u, ,1,. /vJi is a 

M A combusUble pestteidal product as in claim 27 wherem <he^ « « 
s'ngla heZ coll and .ha weight of the single coH is 8 to 20 grams, preferably 

3S 'I'Tmemod of maxing a combusUble pes«dda. pr^iuC comprising .he 
Steps of: 
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forming a pulp of organic fibrous material, cellulose fibres, vwood free 
fibres, or mixtures thereof, 

the addition of one or more pesticides, and 

moulding the product by vacuum moulding 
to form a combustible pestlcidal product. 

30 A method of making a moulded combustible pestlcidal product 
substantially as hereinbefore described vrtth reference to the Examples 1 and 

31 A method of making a moulded combustible pestlcidal product 
, substantially as hereinbefore described v^rtth reference to the accompanying 

Figures 3a, 3b and 4. 

32. A combusUble pesticidal product when made according 1o the method of 

claim 29. 
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FIG.l 

WIDTH & THICKNESS EFFECT 
Density -380 + 25 kg/m3 
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Width (mm) 



9 10 



-3.8 mm m 400kg/m3 



^ -2.5 mm @ 400Kg/m3 Thickness & 

i^-x X -« mm @ 380kg/m3 I 
^ -4.9 mm @ 380kg/m3 _ .J . 
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FIG. 2 



WIDTH EFFECT 
Density - 450 + 50 Icg/mS 
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WIdtti (mm) 



1 -7-l^ATZrin^4S0kg/iTia ifom 0.5% solution 

ThfokneaB & Tgat B - 4 mm @ 4S0kg/m3 from 0.5% BOluOon + KN03 
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